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(57) Abstract 

A tube coupling (25, 91 ) comprises a first tubular part (21) and a second tubular part (23). which parts can be coupled to and separated 
from one another. The first part (21) comprises a locking member (31) which is movable from a first position, in which the locking member 
(31) locks the second part (23) relative to the first part (21). to a second position, in which the locking member (31) releases the second 
part (23). The first part (21) further comprises a slide (27) which cooperates with the locking member (31), the locking member (31) being 
moved to the second position if the slide (27) is moved parallel to a longitudinal axis (29) of the first part (21) in a direction away from 
the second part (23). In this way, a force exerted on the slide. (27) to unlock the parts (21, 23) and a force exerted on the first part (21) to 
separate the pans (21, 23) from one another are oriented in the same direction, as a result of which the tube coupling (25. 91) is very easy 
to handle. In a special embodiment the slide (27) of the tube coupling (25, 91) is a grip (81) held by the user when the parts (21. 23) are 
to be uncoupled. The user then exerts both the force necessary to unlock the parts (21. 23) and. the force necessary to separate the parts 
(21, 23) on the slide (27), so that the parU (21. 23) are separable by one continuous movement of die hand of the user. 
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"Tube coupling with axially movable unlocking slide" 



The invention relates to a tube coupling comprising a first, tubular part and 
a second tubular part, which parts can be coupled to and separated from one another, the 
first part comprising a locking member which is movable from a first position, in which the 
locking member locks the second part relative to the first part, to a second position, in which 
5 the locking member releases the second part. 

The invention further relates to a tubular part suitable for use as a first 
tubular part in a tube coupling in accordance with the invention. 

The invention also relates to a vacuum cleaner comprising a housing, a 
suction unit accommodated in the housing, and a suction attachment which can be coupled to 
10 the housmg via a suction tube and a suction hose, the suction tube comprising at least a first 
tubular part and a second tubular part, which tubular parts can be coupled to and separated 
from one another. 

The invention moreover relates to a suction tube suitable for use in a 
vacuum cleaner in accordance with the invention. 

A tube coupling of the type defined in the opening paragraph is known 
from DE-G-92 13 813. The locking member of the first tubular part of the known tube 
coupling is a lever which is pivotably mounted in a plastics sleeve of the first part by means 
of two elastically deformable joints, which constitute a pivot of the lever and which are 

20 formed by cut-outs in the sleeve. The lever comprises a first arm with a locking projection 
and a second arm which is bent relative to the first arm and which forms an actuating knob 
of the mbe coupling. The first part and the second part of the known tube coupling are 
coupled to one another by inserting the second part into the first part, as a result of which 
the locking projection of the lever engages a recess in the second part under elastic 

25 deformation of the pivot of the lever and the second part is locked relative to the first part. 
The first part and the second part of the known tube coupling are separated from one another 
by pressing the actuating knob in a direction perpendicular to a longitudinal axis of the first 
part, as a result of which the lever is pivoted about the pivot and the locking projection is 
disengaged from the recess of the second part, and by subsequently sliding the second part 
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out of the first part. 

»* ■ ■ . 

A disadvantage of the known tube coupling is that in order to uncouple 

the two parts a user should exert a force on the actuating knob, which force is necessary to 

unlock the two parts and is directed perpendicularly to the longitudinal axis of the first part, 

5 and at the same time two mutually opposed forces on the two parts, which forces are 

necessary to disengage the two parts from one another and are directed parallel to' the 

longitudinal axis of the first part. 

It is an object of the invention to provide a tube coupling of the type 
10 defmed in the opening paragraph, wherein uncoupling of the two parts is simplified, so that 
the tube coupling is more convenient to handle. 

To this end, the invention is characterized in that the first part comprises 
a slide which is movable parallel to a longitudinal axis of the first part and which cooperates 
with the locking member, a movement of the slide in a direction away from the second part 
15 corresponding to a movement of the locking member from the first position to the second 
position. By the use of said slide the two parts of the tube coupling are unlocked by moving 
the slide parallel to the longitudinal axis of the first part in the direction away from the 
second part. This direction corresponds to a direction in which a force is exerted on the first 
part in order to remove the two parts from one another, so that the forces exerted on the first 
20 part to separate the two parts, i.e. to unlock the two parts and remove them from one 

another, are oriented in the same direction. This simplifies uncoupling of the two parts and 
makes the tube coupling more convenient to handle. 

A special embodiment of a tube coupling in accordance with the invention 
is characterized in that the slide comprises a grip of the first part. Since the slide comprises a 
25 grip of the first part, a user takes hold of the slide when the two parts are to be uncoupled. 
To uncouple the two parts only one force has to be exerted on the slide by the user, which 
force is directed parallel to the longitudinal axis of the first part and serves both for 
unlocking and for separating the two parts. The two parts are thus separable by one 
continuous movement of the hand of the user, as a result of which the ease of handling of the 
30 tube coupling is further improved. 

A further embodiment of the tube coupling in accordance with the 
invention is characterized in that the locking member is mounted so as to be pivotable 
relative to the first pan and is pivotable from the first position to the second position by a 
movement of the slide in the direction away from the second part through cooperation 
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between 'a projection of the slide and a stop of the locking member. The use of the pivoiable 
locking member with the said stop and the slide with the said projection results in a tube 
coupling of panicularly simple construction. 

Yet another embodiment of a tube coupling in accordance with the 
5 invention is characterized in that the first pan comprises an elastically deformable element 
which exerts an elastic preloading force on the slide, which force is directed towards the 
second part. If the user does not actuate the slide, the slide assumes a position in which it 
faces the second part under the influence of said preloading force of the elastically 
deformable element, which position corresponds to a locked condition of the two parts of the 
10 tube coupling. This results in a higher reliability of the tube coupling. 

A special embodiment of a tube coupling in accordance with the invention 
is characterized in that said element is a mechanical spring mounted under preload between 
the first pan and the slide. The use of the mechanical spring simplifies the construction of 
the tube coupling. 

15 A further embodiment of a tube coupling in accordance with the invention 

is characterized in that said element is an elastically deformable tongue which belongs to the 
slide and which carries the projection, whereby in a position of the slide in which it faces the 
second pan, the projection engages against a first stop of the locking member under the 
influence of an elastic preloading force of the tongue and the locking member occupies the 

20 first position under the influence of the preloading force of the tongue, whereas in a position 
of the slide in which it is remote from the second part the projection engages against a 
second stop of the locking member under the influence of the preloading force of the tongue, 
which second stop is inclined relative to the longitudinal axis of the first pan. In the position 
of the slide in which it faces the second part the locking member is held in the first position 

25 under the influence of said preloading force by cooperation of the projection widi the first 
stop. In the position of the slide in which it is remote from the second part the locking 
member is held in the second position under the influence of said preloading force by 
cooperation of the projection with the second stop. This yields a reliable operation of the 
tube coupling. Since the second stop is inclined relative to the longitudinal axis of the first 

30 part, the projection slides oyer the second stop back to the first stop under the influence of 
said preloading force if the user releases the slide, as a result of which the slide resumes the 
position in which it faces the second part and the locking member resumes the first position. 
In this way the elastically deformable tongue serves a dual purpose, resulting in a simple and 
reliable constniction of the tube coupling. 
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Still another embodiment of a tube coupling in accordance with the 
invention is characterized in that the projection is integral with the tongue, the tongue being 
formed by a cut-out portion in the slide. In this embodiment the slide, the tongue and the 
projection form a single integrated part of the tube coupling, which part can be manufactured 

5 by means of, for example, an injection-molding process. 

According to the invention a vacuum cleaner of the type defined in the 
introductory part, is characterized in that the first part and the second part of the suction tube 
can be coupled by means of a tube coupling in accordance with the invention. The favorable 
features of the mbe coupling in accordance with the invention described in the foregoing are 

10 particularly manifest in the vacuum cleaner in accordance with the invention. 

The invention will be described in more detail hereinafter with reference 

to the drawings, in which 

Figure 1 shows diagrammatically a vacuum cleaner in accordance with the 

15 invention provided with a tube coupling in accordance with the invention. 

Figure 2a shows diagrammatically the tube coupling of the vacuum 
cleaner in accordance with Figure 1 in an uncoupled condition. 

Figure 2b shows diagrammatically the tube coupling in accordance with 
Figure 2a in a coupled condition, 
20 Figure 2c shows diagrammatically the tube coupling in accordance with 

Figure 2a during uncoupling. 

Figure 3 shows some elements of a first tubular part of the tube coupling 

of the vacuum cleaner as shown in Figure 1, 

Figure 4 shows a slide of the first tubular part in a cross-sectional view 
25 taken on the line IV-IV in Figure 3, and 

Figure 5 shows a cross-sectional view of an alternative embodiment of a 
tube coupling of the vacuum cleaner as shown in Figure 1 . 

A vacuum cleaner 1 in accordance with the invention shown in Figure 1 
30 comprises a housing 3 which is movable over a surface 7 by means of a plurality of wheels 
5, The housing 3 accommodates an electrical suction unit 9, shown only diagrammatically in 
Figure 1. The vacuum cleaner 1 further comprises a suction attachment 11, which is 
detachably coupled to the housing 3 via a suction tube 13 and a suction hose 15. The housing 
3 further accommodates an exchangeable container 17 for dust and dirt particles, which is 
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connected to the suction unit 9 via a filter 19. In operation the suction unit 9 generates a 
panial vacuuiti in the suction attachment 11, the suction tube 13, the suction hose 15 and the 
container 17, as a result of which dust and din particles on the surface 7 are drawn into the 
container 17 via the suction attachment 11, the suction tube 13 and the suction hose 15. As is 

5 further shown in Figure 1, the suction tube 13 has a first tubular part 21 coupled to the 

suction attachment 11, and a second tubular part 23 coupled to the suction hose 15. The first 
part 21 and the second part 23 are detachably coupled to one another by means of a tube 
coupling 25 in accordance with the invention. 

The operation of the tube coupling 25 is first elucidated with reference to 

10 Figures 2a to 2c. As is shown diagrammatically in Figure 2a, the first tubular part 21 of the 
nibe coupling 25 comprises a slide 27, which is guided, in a manner to be described 
hereinafter, so as to be movable relative to the first part 21 parallel to a longitudinal axis 29 
of the first part 21. The first tubular part 21 further comprises a locking member 31 which, 
in a manner to be described hereinafter, is mounted so as to be pivotable relative to the first 

15 part 21. The slide 27 further comprises an elastically deformable tongue 33, to be described 
in detail hereinafter. The tongue 33 carries a projection 35 for cooperation with the locking 
member 31. 

In the uncoupled condition of the mbe coupling 25 shown in Figure 2a the 
slide 27 is in a position in which it faces the second part 23. In this position the projection 

20 35 engages against a first stop 37 of the locking member 31 under the influence of an elastic 
preloading force of the tongue 33, so that the locking member 31 occupies a first position 
shown in Figure 2a under the influence of said elastic preloading force. As is further shown 
in Figure 2a, the second part 23 comprises a projection 39 for cooperation with a hook 41 of 
the locking member 31. In order to couple the first tubular pan 21 and the second tubular 

25 part 23 of the mbe coupling 25. the second part 23 is inserted into the first pan 21. In the 
first position pf the locking member 31 the hook 41 of the locking member 31 is situated in 
an insertion path of the projection 39 of the second pan 23. As is shown in Figure 2a, the 
hook 41 has aii inclined surface 43, allowing the projection 39 of the second pan 23 to move 
past the hook 41 during insertion of the second part 23 while the locking member 31 

30 undergoes rotation aind the tongue 33 is subject to elastic deformation. After the projection 
39 has moved past the hook 41 the first part 21 and the second part 23 are in the coupled 
condition shown in Figure 2b, in which the locking member 31 is again in the first position 
and locks the second part 23 relative to the first part 21. 

In order to unlock and separate the first part 21 and the second part 23 of 
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the tube coupling 25, the user moves the slide 27 in a direction away from the second pan 
23, as is shown in Figure 2c. The projection 35 of the slide 27 then cooperates with a second 
stop 45 of the locking member 31, so that the locking member 31 is pivoted from the first 
position to a second position shown in Figure 2c, in which the locking member 31 releases 

5 the projection 39 of the second part 23. Subsequently, the first part 21 and the second part 
23 are slid apart. As is shown in Figures 2a to 2c, the second stop 45 of the locking member 
31 is inclined with respect to the longitudinal axis 29 of the first part 21. Since in the 
position of the slide 27 shown in Figure 2c, in which the slide is remote from the second 
part 23, the projection 35 of the slide 27 is urged against the second stop 45 under the 

10 influence of the elastic preloading force of the tongue 33, the locking member 31 is held in 
the second position under the influence of said elastic preloading force. Since the second stop 
45 is inclined relative to the longimdinal axis 29, the projection 35 of the slide 27 slides back 
to the first stop 37 over the second stop 45 under the influence of the elastic preloading force 
of the tongue 33 if the user releases the slide 27. As a result, the slide 27 resumes the 

15 position shown in Figure 2a, in which it faces the second part 23, while the locking member 
31 returns to the first position. The elastically deformable tongue 33 of the slide 27 
consequently has a double function, i.e. keeping the locking member 31 in the first and the 
second position, respectively, and returning the slide 27 into the position in which it faces the 
second part 23. 

20 As described hereinbefore, the first part 21 and the second part 23 of the 

tube coupling 25 are unlocked by moving the slide 27 parallel to the longitudinal axis 29 of 
the first part 21 in a direction away from the second part 23. To slide the second part 23 
subsequently out of the first part 21, the user exerts a force directed away from the first part 
21 on the second part 23 and the user exerts a substantially equal force directed away from 

25 the second part 23 on the first part 21. Thus, the direction of the force exerted on the slide 
27 by the user in order to unlock the parts 21 and 23, corresponds to the direction of the 
force exerted on the first part 21 by the user in order to separate the parts 21 and 23 from 
one another. As is shown in Figures 2a to 2c and is described in more detail hereinafter, the 
slide 27 is constructed as a grip which is held by the user when the parts 21 and 23 are 

30 uncoupled. As a result, the afore-mentioned forces necessary to unlock the parts 21 and 23 
and to separate the parts 21 and 23 from one another are concurrently exerted on the slide 27 
by the user, so that the uncoupling of the parts 21 and 23, i.e. unlocking and separating the 
parts 21 and 23, is effected by one continuous movement of the hand of the user. In this 
way, the tube coupling 25 in accordance with the invention is very easy to handle. 
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The construction of the tube coupling 25 is explained with reference to 
Figures 3 and 4. Figure 3 shows some elements of the first tubular part 21 of the tube 
coupling 25. The first part 21 comprises a tube end portion 47 having a wall opening 49 
bounded by two flanges 51 and 53 which extend parallel to the longitudinal axis 29 of the 

5 first part 21. The tube coiipling 25 further comprises an insen 55 having two parallel webs 
57 and 59. As is shown in Figure 3, the insert 55 is inserted into the wall opening 49 of the 
tube end ponion 47 of the fu^t part 21 during assembly of the tube coupling 25, the two 
webs 57 and 59 of the insert 55 engaging in the flanges 51 and 53 of the tube end portion 
47. The tube coupling 25 fiirther comprises a retaining sleeve 61, which is slid into the tube 

10 end portion 47 after the insert 55 has been mounted. The retaining sleeve 61 comprises a 
flexible lug 63, which engages an opening 65 in the tube end portion 47 during insertion of 
the retaining sleeve 61, and a projection 67, which engages a slot 69 of the insert 55 during 
insertion of the retaining sleeve 61. The insert 55 is thus fixed relative to the mbe end 
portion 47 by means of the retaining sleeve 61 . 

15 The insert 55 further comprises a fu-st flange 71 and a second flange, 

which is not shown in Figure 3 and which is oriented substantially parallel to the first flange 
71. The flanges 71 extend parallel to the longitudinal axis 29 of the first part 21. The first 
flange 71 has an opening 73 and the second flange has a similar opening, which is not visible 
in Figure 3, Figure 3 shows the locking member 31 with the hook 41 in a rotated position 

20 relative to the insert 55, so that the first stop 37 and the second stop 45 of the locking 

member 31 are visible. The locking member 31 comprises a trunnion 75 which, as is shown 
in Figure 3, engages the openings 73 in the first and the second flange 71 of the insert 55 
during assembly of the tube coupling 25. Thus, said openings 73 in the first and the second 
flange 71 define a pivotal axis of the locking member 31, which axis extends perpendicularly 

25 to the longimdinal axis 29. The insert 55 has a cenu-al opening 77 and the retaining sleeve 61 
has an opening 79 which adjoins the opening 77 of the insert 55, the hook 41 of the locking 
member 31 being movable through the adjacent openings 77 and 79 by rotation of the 
locking member 31. 

As is further shown in Figure 3, the slide 27 comprises a semicylindrical 

30 grip 81, which has two parallel flexible L sections 85 and 87 on an inner side 83. Figure 3 
further shows the afore-mentioned elastically defonnable tongue 33 of the slide 27, which 
tongue carries the projection 35 for cooperation with the locking member 31. Figure 4 also 
shows the tongue 33 and the projection 35 in sectional view. As is shown in Figures 3 and 4, 
the tongue 33 is formed by a U-shaped cut-out portion 89 in the grip 81, the projection 35 
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being integral with the tongue 33. The slide 27, the tongue 33 and the projection 35 thus 
form a single integrated part of the tube coupling 25, which part is manufactured, for 
example, by means of an injection-molding process. During assembly of the tube coupling 25 
the slide 27 is secured to the insert 55 by clamping the L sections 85 and 87 around the 
5 flanges 71 of the insen 55. This is possible because the L sections 85 and 87 are flexible, as 
already stated. The flanges 71 of the insert 55 form not only fixing elements for the slide 27 
but they also form a guide along which the slide 27 is guided so as to be movable parallel to 
the longitudinal axis 29 of the first part 21. In a simple and reliable manner this results in the 
constmction of the tube coupling 25, whose operation has been illustrated diagrammatically 

10 by means of Figures 2a to 2c. 

As described hereinbefore, the projection 35 of the tube coupling 25 is 
urged against the locking member 31 under the influence of an elastic preloading force 
exerted by the tongue 33. When the user releases the slide 27, the slide 27 returns from the 
position remote from the second part 23 to the position facing the second part 23 under the 

15 influence of the elastic preloading force of the tongue 33. As the position in which the slide 
27 faces the second part 23 corresponds to the first position of the locking member 31, in 
which the locking member 31 locks the second part 23 relative to the first part 21 , the locked 
condition of the parts 21 and 23 is maintained in a reliable manner under the influence of the 
elastic preloading force of the tongue 33 if the user does not actuate the slide 27. 

20 In the alternative embodiment of a tube coupling 91 in accordance with 

the invention shown in Figure 5 the elastic preloading force, under the influence of which the 
slide 27 returns to the position in which it faces the second part 23 when the user releaises 
the slide 27, is produced by a mechanical spring 93. In Figure 5 parts of the alternative tube 
coupling 91, which correspond to parts of the tube coupling 25 described above, bear the 

25 corresponding reference numerals. Hereinafter, only differences between the mbe couplings 
25 and 91 will be described. As is shown in Figure 5, the mechanical spring 93 of the tube 
coupling 91 is mounted under preload between a partition 95, which has been provided on 
the inner side 83 of the slide 27, and a partition 97, which- is integral with the insen 55. The 
mechanical spring 93 is compressed, so that under the influence of the preloading force of 

30 the mechanical spring 93 the slide 27 is held in the position facing the second part 23 when 
the user does not acmate the slide 27. Furthermore, a first projection 99 is present on the 
inner side 83 of the slide 27, which projection 99 bears against the first stop 37 of the 
locking member 31 in the position pf the slid 27 in which the slide 27 faces the second part 
23. Moreover, a second projection 101 has been provided on the inner side 83 of the slide 
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27, which projection 101 comes into contact with the second stop 45 of the locking member 
31 if the locking member 31 is moved in the direction away from the second part 23. In this 
way the locking member 31 is pivoted from the first position to the second position by a 
movement of the slide 27 in the direction away from the second part 23. If in the position 

5 remote from the second part 23 the slide 27 is released by the user, the slide is renimed to 
the position facing the second part 23 under the influence of the preloading force of the 
mechanical spring 93, the locking member 31 being retomed to the first position by 
cooperation with the first projection 99 of the slide 27. The use of the mechanical spring 93 
also results in a simple and reliable construction of the tube coupling 91 . 

10 It is to be noted that the tube coupling 25, 91 in accordance with the 

invention described hereinbefore can be used not only in a vacuum cleaner but also in otlwr 
devices comprising tubular parts which can be coupled to and uncoupled from one another. 
Such devices may be, for example, detachable mbular frames. 

Furthermore, it is to be noted that the tube coupling 25, 91 in accordance 

15 with the invention can also be used at other locations in the vacuum cleaner 1 . In the 

embodiment of a vacuum cleaner 1 in accordance with the invention shown in Figure 1 the 
mbe coupling 25 is situated approximately halfway the suction mbe 13. The mbe coupling 25 
can, for example, also be used for coupling the suction tube 13 to the suction attachment 11, 
the suction attachment 11 havmg a comparatively short coupling tube, or for coupling the 

20 suction tube 13 to a handle which belongs to the suction hose 15. 

Finally, it is to be noted that in a mbe coupling in accordance with the 
invention, instead of the pivotable locking member 31, another type of locking member can 
be used, such as for example a locking pin which is movable perpendicularly to the 
longimdinal axis 29 of the fu-st part 21. When such an alternative locking member is used the 

25 slide and the locking member generally comprise other means for cooperation with one 

another. In the case of said locking pin which is movable perpendicularly to the longimdinal 
axis 29 the slide has, for example, an inclined surface against which the locking pin is urged 
under the influence of an elastic preloading force. 



BNSDOCID: <WO 9712168A1J_> 



wo 97/12168 
CLAIMS: 



10 



PCT/iB96/00935 



1. A tube coupling comprising a first tubular pan and a second tubular part, 
which parts can be coupled to and separated from one another, the first part comprising a 
locking member which is movable from a first position, in which the locking member locks 
the second part relative to the first part, to a second position, in which the locking member 

5 releases the second part, characterized in that the first part comprises a slide which is 

movable parallel to a longitudinal axis of the first part and which cooperates with the locking 
member, a movement of the slide in a direction away from the second part corresponding to 
a movement of the locking member from the first position to the second position. 

2. A tube coupling as claimed in Claim 1, characterized in that the slide 
10 comprises a grip of the first part. 

3. A tube coupling as claimed in Claim 1 or 2, characterized in that the 
locking member is mounted so as to be pivotable relative to the first part and is pivotable 
from the first position to the second position by a movement of the slide in the direction 
away from the second part through cooperation between a projection of the slide and a stop 

15 of the locking member. 

4. A tube coupling as claimed in Claim 1, 2 or 3, characterized in that the 
first part comprises an elastically deformable element which exerts an elastic preloading force 
on the slide, which force is directed towards the second part. 

5. A tube coupling as claimed in Claim 4, characterized in that said element 
20 is a mechanical spring mounted under preload between the first part and the slide. 

6. A tube coupling as claimed in Claims 3 and 4, characterized in that said 
element is an elastically deformable tongue which belongs to the slide and which carries the 
projection, whereby, in a position of the slide in which it faces the second part, the 
projection engages against a first stop of the locking member under the influence of an elastic 

25 preloading force of the tongue and the locking member occupies the first position under the 
influence of the preloading force of the tongue, whereas in a position of the slide in which it 
is remote from the second part the projection engages against a second stop of the locking 
member under the influence of the preloading force of the tongue, which second stop is 
inclined relative to the longitudinal axis of the first part. 
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7. 



A tube coupling as claimed in Claim 6, characterized in that the 



projection is integral with the tongue, the tongue being formed by a cut-out ponion in the 
slide. 

g A tubular part suitable for use as a first tubular pan in a tube coupling as 

5 claimed in any one of the Claims 1 to 7. - 

9 A vacuum cleaner comprising a housing, a suction unit accommodated in 

the housing, and a suction attachment which can be coupled to the housing via a suction mbe 
and a suction hose, the suction tube comprising at least a first tubular pan and a second 
tubular part, which mbular parts can be coupled to and separated from one another, 

10 characterized in that the first part and the second part of the suction tube can be coupled by 
means of a tube coupling as claimed in any one of the Claims 1 to 7. 
10. A suction mbe suitable for use in a vacuimi cleaner as claimed in 



Claim 9. 
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